Chicken CITED3 (cCITED3) is a novel gene, which is expressed in the pre-somitic mesoderm, the mesonephric tubules, the Wolf®an ducts and collecting tubules of the developing urogenital system and in the cranial sensory ganglia. Sequence analysis revealed that cCITED3 encodes a protein which contains two conserved domains that have been described for members of the CITED family. q
Introduction
The CITED (CBP/p300-interacting transactivator with glutamic acid (E) and aspartic acid (D)-rich tail) family encode a family of proteins that are thought to function during development and differentiation. Cited1 (formerly Melanocyte-speci®c gene 1; Msg1) was isolated from murine pigmented melanoma cells and independently in a subtractive hybridization screen which isolated genes that were differentially expressed in distinct lineages of the gastrulating mouse embryo (Shioda et al., 1996; Dunwoodie et al., 1998) . A related gene, Cited2 (previously called Mrg1) was also identi®ed from gene databases by sequence homology (Shioda et al., 1996; Dunwoodie et al., 1998) . Cited1 and Cited2 are highly homologous over two conserved regions (CR1 and CR2) and the second of these regions (CR2) has been implicated in transcriptional regulation (Shioda et al., 1996 (Shioda et al., , 1997 Bhattacharya et al., 1999; Yahata et al., 2000) . Consistent with this ®nding, CITED1 and CITED2 proteins have been demonstrated to have a nuclear localization, although no DNA-binding motifs have been identi®ed (Shioda et al., 1996 (Shioda et al., , 1997 Sun et al., 1998) . CITED is a new name for this gene family which is designed to avoid the misleading nomenclature,`melanocyte-speci®c', and to re¯ect the recent ®nding that the CR2 domain is involved in protein binding to CREB-binding protein/p300 proteins (Bhattacharya et al., 1999; Yahata et al., 2000) .
Results
Chicken CITED3 was ®rst detected in a differential display screen for genes that had sexually dimorphic expression during chicken gonadogenesis. In this screen, the cCITED3 differential display fragment was detected in female, but not male, genital ridge samples at 4.5 days. Although analysis of stage 25 and 26 (4.5±5 days) partial chicken embryos suggested that there was no sex-speci®c expression of cCITED3 in the genital ridges (Fig. 1A,B) , there was strong expression in the adjacent mesonephros suggesting that the differential display fragment was isolated as a result of contamination of the female genital ridge RNA with some mesonephric material. Chicken CITED3 expression was also detected at other stages of kidney development, where it was observed in the Wolf®an duct, the mesonephric tubules and in the ureter and collecting ducts of the developing metanephros ( Fig. 1A±C,E) .
Expression of cCITED3 was also detected in the lens, the lips of the optic cup, the choroid ®ssure of the eye, the pineal gland, the cranial sensory ganglia and the pre-somitic meso- (Fig. 1D,F,H±J) . Chicken CITED3 is expressed in the pre-somitic mesoderm from the ®rst stage examined (stage 6) in a stripe of expression approximately the same size as a somite, and located approximately one somite-length away from the closest epithelial somite. Similar expression patterns were observed in all embryos examined between stages 6 and 23 (Fig.  1D,I ,J).
The 277 bp differential display fragment was used to screen an unampli®ed cDNA library prepared with RNA isolated from the urogenital systems of 5 and 6 day chicken embryos. Sequencing of the 1921 bp cCITED3 cDNA revealed a putative open reading frame of 205 amino acids (Genbank AF261079). The translated putative open reading frame has 52% amino acid identity with translations of partial cDNAs isolated from the frog, Xenopus laevis (AI031460), and ®sh, Danio rerio (Fish1 AI544946) suggesting that these cDNAs represent orthologues of CITED3 (Fig. 2) . It should be noted that the two ®sh sequences (AI544946 and AI444193) are probably from the same locus, as they are 98% identical in the region that has been sequenced in both clones. The expression pattern of frog CITED3 (32A6.2) has not been examined in detail, but the authors did report 32A6.2 expression in the pronephros and eye, consistent with cCITED3 expression (Gawantka et al., 1998) . No analysis of zebra®sh CITED3 expression has been described. A high degree of homology was also observed between CITED3 and other CITED family members over the two conserved regions, CR1 and CR2 ( Fig. 2 ; Shioda et al., 1997) . Mouse Cited4, which was recently isolated from mammary glands (T. Shioda, unpublished observations), shares little homology with other CITED family members over the CR1 domain but is highly homologous over the CR2 domain.
Each of the three members of the CITED family charac- . A cCITED3 sense RNA probe was used to probe a stage 16 embryo (G) and the urogenital system of a stage 36 embryo (bottom right of C), but no expression was detected. The genital ridges (g), mesonephroi (m), nephric ducts (n), collecting ducts (cd) of the metanephros, mesonephric tubules (mt), ureter (u), Wolf®an duct (wd), the cranial sensory ganglia (V, VII, VIII, IX and X), the lens (l), the lips of the optic cup (ocl), the choroid ®ssure (cf), the pineal gland (pg) and the pre-somitic mesoderm (psm) are marked. Scale bars represent 0.5 mm, except for (H) where the scale bar represents 0.1 mm.
terized to date has been shown to have an interesting and restricted pattern of expression in the developing embryo. Cited1 expression was observed in the developing heart, limbs and somites where in each case, expression was initially widespread and was then re®ned to a posterior domain (Dunwoodie et al., 1998) . Like cCITED3, Cited1 expression was detected in the cranial neural crest and Wolf®an ducts (Dunwoodie et al., 1998) . Cited2 expression was observed in the developing heart, visceral endoderm, anterior mesoderm, pre-somitic and somitic mesoderm, cranial mesenchyme and neuroectoderm (Dunwoodie et al., 1998) . Chicken CITED3, is expressed in the developing kidney, somites, cranial sensory ganglia, pineal gland and eye. While there are some common sites of expression of the CITED genes, such as the pre-somitic mesoderm, there are many differences between the expression patterns of these genes.
Experimental procedures
Differential display polymerase chain reaction was used to compare mRNA populations in male and female gonads at 4.5, 5.5 and 6.5 days. This technique was based on that previously described (Liang and Pardee, 1992; Bauer et al., 1993; Liang et al., 1993; Sager et al., 1993) with modi®ca-tions developed in our laboratory (O'Neill et al., 2000) . In situ analysis was performed essentially as described previously (Bradley et al., 1993; Andrews et al., 1997) . H end of the A1444193 sequence which places the remaining 5 H sequence in a different reading frame. Identical amino acids are shaded in dark gray and similar amino acids are shaded in light gray. The two conserved regions, CR1 and CR2, are indicated (Shioda et al., 1996) . The amino acid number is indicated at the left of the sequences.
